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Title: MODIFIED ANTIBODIES RECOGNIZING TRIMER RECEPTOR OR HIGHER 



(57) Abstract: A tandem diabody and a triabody to a TRAIL receptor, each showing a higher cytotoxic activity as a single molecule 
than the full-length IgG antibody, are obtained. It is indicated that, in the case of aiming at inducing apoptosis of a cell via a receptor 
such as a TRIAL receptor with a need for the polymerization of receptor molecules on cell membrane surface for transmitting the 
*P cell death induction signal, an antibody facilitating the polymerization is useful. 
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[oooi] mmmrtm^mMTtfb—isxmmvtf^nTRAio&mmztt^zffi 
[ooo2] mmmwi : -(jNF)(D£yf3:mz>n<Dy-4hjj4>'fe, r^h— ty^i^m^^t 

®S:^#:^^-L-CSaf Ptt^W-rsrir^^^tLTV ^5„ trails? nffi^-f S:^ 
TRAIL-Rl (DR4^R?^tL5 ; ##ff 3Citfe2#fR0 N TRAIL-R2 (DR5 N TRICK2 
^fc«Mler;##f^CitK3— 5#M) , TRAIL-R3 (TRID, DcRl^c«LIT;##f^Citk 
3, 4, 6#M)^tl ? TRAIL-R4(TRUNDD^^DcR2;##f^JCi^6^oJ;'a ? 7#M)®4 

#flg)<D5o-efe5 0 

[0003] ^<D5^ TRAIL-R1S.OTRAIL-R2f*, IfflJIftlf -T^K^f^Cdeath domain(DD))?r^" 

o y^VK-efc^TRAIL^TRAIL-RlAt^TRAIL^^Ol^^^J;^, TRAIL-Rl^. 
TRAIL-R2(D3^#:{[:^^3g§tl^ 3i^t;LfcTRAIL-Rl^.OTRAIL-R2(DDDtn 
FADD/MORT-l£Sf^U i?8£rfi3lf ST*^— ^H^LT«f£i-§ 0 

^^T^°h-^iz:J:§«^t^lJ§ (##f^Cftfc9#M) 0 TRAIL-R3&T* 

^H^-e^Ja^tLTV ^5TRAIL-RlSt/TRAIL-R2<H3j ! $;££ l 9 N TRAIL-R3S.U 5 
TRAIL-R4«. iEMB^i-. ^T^$^, JfigtfHJ&fcSSV ^TfSHSSi 
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[0004] TRML^&mzttlTZ^S?ti—^/l'ffi{^£&a~?1bZ>o Griffith^ te, TRAILiSS: 
ttJ@«BJ§ft^*5l ^TTxKh — v^^ff ^^5^TRAIL-R12£TJ ? TRAIL-R2^f£, aft 

##f^j»10#M)o Chuntharaopai^^, m^MV^ti— t^XmMM^T^ 
^^fl^i-S^TRAIL-Rl^^^ey^a— -f-/V^Lf^(mAb)^#^L-CV ^ (# 

jjis, ^^m^(Dmm$h^mm£tix$oV), %mMt\,x(Dmm^Mxbhtix 

V^ 0 — ^, TRAIL-R2^*j"r3^/^n— t;^#:tLttt, TRA-8^^;jgt^ft 
Sr^-r-^^^^tb-CV^ (##f^mi2#M)o fetTRAIL-R2^E:#:^oV>T^3t 

[0005] #W»l:H^II^97/01633^- 

##f^Ciffel :Wiley Immunology, 1995^, Vol.3, p.673-82 
##f^i%2:Pan^^, Science, 1997^, Vol.276, p. 11 1-3 
##f^Citfc3:Pan^, Science, 1997^, Vol.277, p.815-8 
##f^Citfe4:Sheridanb^\ Science, 1997^, Vol.277, p.818-21 
##f^3Citfe5:Walczak^, EMBO J., 1997^, Vol.16, p.5386 97 
##f^Cftfc6:Degli-Esposti^, J. Exp. Med., 1997^, Vol.186, p.1165-70 
##f^Citfc7:Marsters^, Curr. Biol., 1997^, Vol.7, p. 1003-6 
##f^Cit£8:Emery^, J. Biol. Chem., 1998^, Vol.273, p. 14363-7 
##W3Citfc9:Boder^, Nat. Cell. Biol., 2000^, Vol.2, p.241-3 
##I^M10: Griffith £>^\ J.Immunol., 1999^, Vol.162, p.2597-605 
##f^jfai:Chuntharaopai^, J.Immunol., 2001^, Vol.166, p.4891-8 
##f^j|^12:Buchsbaum^^, Clin. Cancer Res., 2003^, Vol.9, p.3731-41 
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[0007] miiA«. igG^i&^-^tm^&ir^t, mm^tif-i&^^tm^^igc 

^tz. 0 TRAiL^m$mm$tvxmmir%-btf%nhfrix\^ 0 ^x\ —^m 
Fv(scFv)<DMmnmnmvH)Rximm~^mnm(yL)m$:, 2. l^/c^omer^y^ 

^5-12-5mer^i-^^i!-C\ 4^(D^j^^Mu^$ci-§Tandem Diabody^fNMb 
mM&KM^Xm&XmW£M&1M'Mlt£¥£ : fr^V± 0 Triabody^Tandem Diabody 

g^f^^y— fc^L-TfeK Triabody^Tandem Diabody&^<Z)i£5>^k£l#:#\ T 

[0008] ^Ktti^Af^t-tt, 

[1] TNFlW3ST* 0 h--^f|3»y^>K^:^#:(TRAlLg:^#:)^Mil-r§^i:#:, 

[2] <S^>fb^-Cfc5Cl]^IE«6<Dt»fc^ 

[3] ^N?^*^ 

[4] ttmW-&%m^3-DX&Z> [3] ^fEi!c<D£rLf*. 

[5] 3o(DscFv^3M#:^?#j^bTV ^£Sr#$te-t"5 [4] ^fEiSc<D#L#: N 

[6] scFvc|3(D2o(DT5T^|S^^o— 2T^ymcDV^JJ— X^^tlX\^[5^ fcfE 

[7] Vl/X—tfOT^sm-e&Z [6] ^?EiSc<Z)£i#:, 
[8] y^— finT^JMXfoZ [6] ^ffiife<Z)#L#:, 

[9] ^jJiCM^fMi^o-cfc^ [3] \zmM<Dffifc^ 

[10] 4o© BT^«^tp^y^^-K^2*#;^?f^LTV^ [9] K&M<D#l{£ 
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[11] TRAIL^M*^TRAIL-RlXi^TRAIL-R2-e&5 [1] — [10] <£>V vf tl^-fE 

[ 1 2] mm KTrth—i>'x&mi&irzzk&&mbirz [ i] - [ 1 1] <d v ^-rti^-fE 

ci3] ««^^-efc§ [12] K^mm&tfifc. 

[14] ia^ij§^-:2^iE«(DT^y^ia^j^-ra^L#:, 

[is] @a^ij#^-:4 \z.m^(DT^jmnm\^ ^r-rsm^ 

Ci6] ia^ij#-^-:6 iciB4fe<oT^y^Ha^iSr^ri-s*rL^, 

[ i 7] ia^j#-^-:8 ^fEm^T^y^ia^j^-r^^Lf*, 

[is] #tmw&%M£&3~osi±iz^ mmzTtfh—i/x&ffi&irztfifc, 

[19] ^Llg^W^3o-e&a [18] IdlEft^fctfl^ 
[20] MCf£^{£ ^4o-C&£ [18] ^fEiSc<D#L#:. 
[21] «M«BJS&-Cfc3 [18] - [20] <DV^frifrKmM<D#ifc, 

[22] [i]-[2i]<z)v^^^-?Efc(D^Lf^3— Ki-§* 0 y^w^K 

[23] [22] ^fE*<D7Ky^W^K^xhy V^mVh^^T-Cv^^y^VXL, 
fl>o [1] — [21] (DV^i 2 ^^-fE«(Dfet#:t^Sl#»?&tt^i-5fe ! L^*^=I— 

y^i^^K, 

[24] [22] [23] ^fEic® ^y^^^^KSrg-t?^^— , 

[25] [22] ^/c« [23] ^fE«®^ 0 y^^U^K^c« [24] fclBSt©^*— 

[26] [l]-[2l]»v>-r^^^fEi6^f*?f'a-^-i-5, ElglM^ l-IM-rSo 

[0009] [g|l]Diabody(D|0Ji^f^^'|4|^cD^^'r®-efe§ o 0^ mock«S-<^— 
pCXND3^COS-7^2¥Ab-CpJS$tl-fc|S^:, mock+M2»mock^M2^L#:^^PL 
KMTR1 dbttDiabody^^PUfcl^^:. -^LTKMTRl db+M2J3KMTRl db^ 

[02]Triabody5oJ;^Whole IgG^M^W^mf^^^^m^h^o H^K 
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ScFvH5L^Diabody^^PLfc^Ji^^oV^-CS!J^^^c|^^:, scFvH2L, scFvHIL, 
JS.tt^scFvHOL^-^rtb-^ftbVH-VLW^y -gc&2 mei\ 1 merRZFO merO 

Triabody£rgfe!jPL/cf£J|^ ^LT, Whole IgGJSWhole IgG^^PLfc|£J|t:^tve 

[E|3]Triabody^Tandem Diabody^M^j^ttOit^^ff o^^^-TE|-efc 
So EI^P, scFvH2U scFvHIL, ^oXX^scFvHOU^ti^ftiVH-VLf^COV >?J— 
mei\ 1 mer^Ll^O mercDTriabody^^PL/cf^, -^rL-CTandem Diabody^Tandem 
Diabody Sfg^P \j-dfe%&7F.lTo 

[04]Diabody^S^— Ki-S^ia^J(Df«X@^«^^iC^L^B|-efe§ 0 
[05] ®4<£>^#<£> 0^fc§ o 

[0010] JUT. TRAIL^f^f^bT^K^fetf^I^Ki-S^, ^5J!(7)$rL#:». 

1. TRAILS jgflcffiflc 
^K^J;^TNFMST^h-^f|^y^VKS:^f*(TRAiLS:^#:)^mm-rs 

mw^m^tiZo ^^m&TRAiL^mfc&mm-rztfim^ greixjs, trails 

^#£3)£3l-r5*flJ&l-*BJ&?E (Ttfh—i/xm &m&ls&Zh<D-?hZ 0 TRAILS 
M^M^t-^v ^t^I&^tv ^r^^^p^^xxv ^trail-ri^c» 

mm<Dttm*Ty$h—i/*&MM'r&mm^ &^<ummmmx&& 0 ^x. m 
mm. mmm. mmm. &skm. v^m. rmmv^m. ^m^-wmm. mm 

IB. l^'&MjS. ^^IH-IS, IFHS. JFFIiS. sg||$PM¥-h^^, 

&J**g, MJ&*S. fffMS. i^S, msffiB. vfesfflB, ^J:5flM, MffiKtt, ^ 

, ifcw^j®, m^m&m, tmmmm. mmmmm. m^m. wmwm 
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[0011] (l)TRAILg;^f* 

^SK^^T, nRAlL^^mtU, TNF|W3ST^h—^f|3»y^VK (TRAIL 

TRAIL-l^^^X^TRAIL^^^^^Mf^i-^felfr-efe^o -ttb^tbtfJTRAIL^ 

"C^5o ^^W^felTRAIL^^f*}*, £pi;L<}3\ J^T^GenBank Accession#-^--C 

T&S:TRAIL-1^^#:(NP_003835) N TRAIL-2^^#:(NP_003833) N TRAIL-3^^ 
ffc (NP.003832) , TRAIL-4^^#: (NP_003831) „ 
[0012] (2)#l#: 

[0013] ^mm<DTRAiL^mi^mMi-^y^— ^vk&t^y^p— ^/vumt, 
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[ooi4] ^;?ri~^/vttmw^wx(D^m^m%^bi)^^z> 0 uwm^m 

TRAiLg:^#;^-h ^Sr^t? ®r /t&fb «\ nW£Z> m fthm v > 

[0015] mi^m^&^n^mimmti^x^ mz.mM£tiz>h<D-?tet& ^ 

So 

[0016] i^{m^Ct-J;5»^(Z)^S«. ^<D^trLfcdSoTtTfc>tbSo F!JX.«\ — & 
So Affcfr^-te:, iS^felJ^^PBS (Phosphate-Buffered Saline) ^>^M^k&^^(Dm 
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[0017] rr-c, # ^u, ^&mj\&kvxfe, m^mmm^mifhtLZo — ^ ^mmtm 

^0Ji^^^^n-efe(9 N P3 (P3x63Ag8.653) (J. Immnol. (1979) 123: 

1548-50). P3x63Ag8U.l (Curr. Topics Microbiol. Immunol. (1978) 81: 1-7), 
NS-1 (Kohler and Milstein, Eur. J. Immunol. (1976) 6: 511-9), MPC-11 (Margulies 
et al., Cell (1976) 8: 405-15) , SP2/0 (Shulman et al., Nature (1978) 276: 269-70), 
FO(deSt. Groth et al., J. Immunol. Methods (1980) 35: 1-21). SI 94 (Trowbridge, J. 
Exp. Med. (1978) 148: 313-23), R210(Galfre et al., Nature (1979) 277: 131-3) 

^ROD^fe, f^fjx.^, *T — *7 — b^/l^^^^l/hCOjjf^: (Kohler and Milstein, Methods 
Enzymol. (1981) 73: 3-46) #^*PCT ; fT5-^ s "C^5o 

[0018] xvMfoma^ Mz-tz. mmm^femmm-&iR:mm<Dftj±T, mm^mmm 

»i#^^£?®&RPMI1640i#^?&, MEMi#^?^# Wftil. ^<D® 

(Dmmmm^m^m^^h^mmw^m^mir^b^x^o 

m (fcs) ^©jflitf Wm&tn^mKMx.xh £v \ &,&ffltifc&ffifeM<D*=r.vi—^ffl 

1000-6000@S) Sdi £f30-60% (w/v) <D|§ST«]U U^ir^blZ.X^>Xm^ 

^&mmw) xmmir^t^x'om^ii-^b^x^o ±tmAjmmmx(Dmm 

g ift£t-5'M^y K— ^£J^<DjNBJ& (#S&1^«) t--h^U#r H 1 
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[0019] Ji^<Dj;5^thW^lb^^^M^SbT^^yyK— ^S^5ftfc>?)^, 

thy^Sj^in vitro^TRAILg^f^OSfNU ^y^^th^Jk^A^ 

thfet#:^a^i-5^^^yK— £*>-C£5 (#^^pl-59878^$g#M) 0 

TRAIL^^ftr^^j-rsth^Lf^^g^-r^yN^^y K— v$r^t#L"Ct> «tv ^ (S 
Bg#fP mifi^li#^-WO 94/25585 WO 93/12227 WO92/03918 

WO 94/02602 g-4M$#Jlf0o 
[0020] ^cD^i-LTf^^tLS^y^n— -f-/v^L#:^^-rs^N^yK— 

co^fefcUfctfSVvfg^U -^»J§*±?f^LT^ey^n— ^-7kfet#:^#5^fe^fc5 
o Sifckt. ^^^yK-^^tLM^tt^fe§Bf?L»^^S^-bTit«$^:, a^co 

o 

[0021] feif^itfH^-^^^yK— v^^n- jg^fc^*— 

(Z)^ i L#:^LT'f^Mi-§^^Blfg-efc§(^!j^.f^\ Vandamme et al., Eur. J. Biochem. ( 
1990)192: 767-75#flg) 0 

TRAIL^^f£^f£»T« (V)ffi^=< — Ki-£mRNA^Ptii-5o mRNA(D^g|^ N 
<&£tKD;!7?^ f?!j;U3\ ^T^-i^^ffiM'^fe (Chirgwin et al., Biochemistry (1979) 18: 
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5294-9), AGPC^fe (Chomczynski et al., Anal. Biochem. (1987) 162: 156-9) 
£RNA&WMLt£&. mRNA Purification Kit (Pharmacia® ^Sr-gLfBL/t g &]<D 
mRNA&MMiTZ)Z-bff-(?^Z) 0 ^/c, QuickPrep mRNA Purification Kit (Pharmacia^ 
)&m^^tK£VmRNA(D^&WMMWk1r%Z_bh^Z>o #ibtLfcmRNA^ 
b&&^m^&^^Xffifcvn^cDNA&&$,1rZ) 0 cDNA<Z>^/&}2, AMV 
Reverse Transcriptase First-strand cDNA Synthesis Kit (^{k^X^ti^) ^^ffiV" 1 
Xjry^b&^Zo ^/c. cDNA0D-£^:i8j;t#f 5'-Ampli FINDER RACE Kit( 

ClontechM)?^V\ PCR£flJJBUfc5'-RACE^(Frohman et al., Proc. Natl. Acad. 
Sci. USA (1988) 85: 8998-9002; Belyavsky et al., Nucleic Acids Res. (1989) 17: 
2919-32) mz£9fT5Zk&-?$Z)o fflb^X, ^hfrlfcPCRfM^O^h § ffib'jr&DNAfflx 

x&mmu ^^—DUAKmw-r^bKxmsMx.^^—^mu fintx. 

nhntcmm^mmir^b^wjfmtDn^^^m^ir^ ^m^it^ nm 
b~r%DNAcoMm%m&^%acDjj$k, vf^y^^^y^^y?—^ 

SDNA^BJfMo^S^fJ^ (C«) Sr=i— K-rSDNASr^WTSIS^^^ 

[0022] fet#:itf5^-(D^m^, fet#:m® (H§|) ^/cteMt (L§t) Sr=i— K*T5DNASrSrj>!r 
®i|te&L-Oi>J;WWO 94/11523 ^M$#J$) 0 

[0023] ^mm^m^bmmmKmmxh'o, ^^mm^r^ym 

t. mis, 'j>te<£b5o%&±<Dm—&., &&i,<m5%&±<Dm—&, 
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^^H^&^feir&Kfe, ^Cfi^ (Wilbur and Lipman, Proc. Natl. Acad. Sci. USA 
(1983) 80: 726-30) ^?E^»T/^yXA^V^ri:^-e^§ o r<D£5 W^K® 

[oo24] ^t»^k mmm^mmiti^M^tf£^m^mm(D^tmm<D^.m 

[0025] (3)#L#:<DBic^ 

[0026] &<±<D£5\^ ^mm<DTRAlL^mfc&MMir%tfim-£, TRAIL^:^f£^(Df^ 
TRAIL^#:^#MW^|g^i-5^(D-efe5^t^^LV\ £e>l£#reiXfci:. 
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[0027] (3)-i.^vm^nwtm^ 

o 

[0028] rtHk^J^tt, (reshaped) fcHftflc^ffc**!^ th&.fi\*<DV$%W}VO& 

M<D#i{^ f^X.^V^^^L#:(Dt@Mtt^:^B^ (CDR;complementarity determining 
region) ^t^f£<DCDR^#ftLfct3(D^fe§ 0 CDRSf mMirZ>fctb(Djfm'£^$tt 
"T?<fc<5 (Kabat et al., Sequence of Proteins of Immunological Interest (1987), National 
Institute of Health, Bethesda, Md.; Chothia et al., Nature (1989) 342: 877) 0 ^fz.^ 

*<D—&mf£mm^m&ttm>4:%a-?3bZ) mmmmm^m^EP 125023 

WO 96/02576 ^m.0M)o ^^^(Djfm^X^, Mz-i$, ^^W- 
<£>CDR^£fe£U ^CDR^th^L#;(D7W—^r7—^|g^ (framework region ;FR) b& 

K£9M£.irZ>Zb&-?%Z>o ro£5&DNAte, CDR^t^FR^<Z)^SfJ^^^— 

bTfflV^TPCR&^^:j;^9^^^*t"S^^^s-C#5(W098/13388-^^#^^:|S4fe<D^'&S^ 
#M)o CDR^bT3SM$^thfei#:(DFR^, CDRdS^^^M^SP'&Sr^ 

^^"t-5J;5^, m*(D^mnmz.&tf&FR(DT^jm$:$t^Xh^^(Sato et al., 
Cancer Res. (1993) 53: 851-6) 0 $C^-C#5FR^(DT^y»lStm, ^HC^fflg, 
#$&}1S£&fc£*)W&1r&Mfr(Arait et al., Science (1986) 233: 747-53), CDRM 
5t^J^#^fc«f^ffl*t-5§P^ (Chothia et al., J. Mol. Biol. (1987) 196: 901-17) & 
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[oo29] ^mm(D^m^^^^tc.^^t^^^m^a^ z.tib<D$cfo<Dcm 
mu, &^<nth#ifc&M(Dh(Dm$.m£tiZ)o «Himc7LCy2, c 

y 3. C y L§|-C«C k , C X ^M-r5r^-C#3 0 

(3)-3.^*DV^T*t^T|^Pj!i-^o fc^frS^^^j&fS, IgGClgGl, IgG2, 

i g G3, i g G4), igM, igA, igDAmgEm<vT4y¥47°^tKm^(VT^ymmm&ir 

[0030] (3)-2.{g5WW7Lf£ 

bxM^x^^^hhm^mM(D^i^bi,x^v\^h(DX^ 0 

[0031] ^^fm^^feifr^-a^fe^o ^ mfr^ktitm*. ^w-m^w 
%m.<D-^tirz>mm>^t£o *m\<ofcttim>m^ ^m^^m^^x 

^.Mm^bitmvx, m^mm^^-r^o ^mmm^m^x, m^mx-ibfe, ^ 

S#L#:(whole antibody, f^Mtwhole IgG#)(£>^ M^Xhth^¥f\^&tl^ ^ 
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, mm -«fjus£ (vh) x^mmnmm^ (vu sr^-ev ^^u, \ ^ 

fet#:if^(Z)^(Ji:LT«. f#J;LJi, Fab, F(ab') , Fab\ Fv^k^mf^t^X^^ 

2 

^^fi-^ti>^/J^fetf*if>t-efcSo rFvjtt, io©vHfcj;r;io©vL^## 

MIB^a&bBJsSc (complementarity determining region ;CDR) /$^@5lfR^lL, VH-VL^ 

^-UTV^ 0 L-^L-^i^ lo<Z)Bl^j^(^«, ^j^#Ml^3o<DCDR<W 

•^-rSf^^rrSo ^o-C. r(DJ;5^FvJ;!9/J^$V^^^^P^^*3^tS^L#:8(r 

[0032] iS^^MrCfW, VH^VL^M^^A/'CV ^ ^^W^bv \ ig^^felf*® f?!J 
^LTte, Fab, Fab\ F(ab')2^t^Fv^0^if>t, MD^, ^Kf^SrflJffibT^ 
M^MfSscFvC^V^/V^-m/fVFv) (Huston et al., Proc. Natl. Acad. Sci. USA 
(1988) 85: 5879-83; Plickthun l"The Pharmacology of Monoclonal AntibodiesJ 
Vol.113, Resenburg IkZf Moorefe Springer Verlag, New York, pp. 269-315, (1994) 
) , Diabody (Holliger et al., Proc. Natl. Acad. Sci. USA (1993) 90: 6444-8; 
EP404097^-; W093/11161^-; Johnson et al., Method in Enzymology (1991) 203: 
88-98; Holliger et al., Protein Engineering (1996) 9: 299-305; Perisic et al., 
Structure (1994) 2: 1217-26; John et al., Protein Engineering (1999) 12(7): 
597-604; Atwell et al., Mol.Immunol. (1996) 33: 1301-12), sc(Fv)2 (Hudson et al, J 
Immunol. Methods (1999) 231: 177-89), Triabody (Journal of Immunological 
Methods (1999) 231: 177-89), ^Tandem Diabody (Cancer Research (2000) 60: 
4336-41) *g&mif ZZ-kffi-e^&o 

[0033] tfLfcrnyrti. &Lfo&mm. m^^<4>, ^^©^nf/- if mxvtim 

LT#5^£;0 S "C^5 (Morimoto et al., J. Biochem. Biophys. Methods (1992) 24: 
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107-17; Brennan et al., Science (1985) 229: 81#flg) 0 *fc, tM^i^WDiCOT^^. 

[0034] &{fcmK&&^tcM&&mirzi&&^m.m^ ii«fL<tti^fiM 
^K^^hnt^i^m^mmvxmmir^t^'c^o ^^^^ 

-e^?i$^:Sr^-e^5(#!j^.^\ Co et al., J. Immunol. (1994) 152: 2968-76; 
Better and Horwitz, Methods Enzymol. (1989) 178: 476-96; Pluckthun and Skerra, 
Methods Enzymol. (1989) 178: 497-515; Lamoyi, Methods Enzymol. (1986) 121: 
652-63; Rousseaux et al., Methods Enzymol. (1986) 121: 663-9; Bird and Walker, 
Trends Biotechnol. (1991) 9: 132-7#M) Q 
[0035] ^if^^3fe^b^«^^i-5i£^^^f*®l^!J-efe§scFvtt. 2o©BT^fS 
i&mz-fowjl/jj— #^b-C, ^iB^/c— ^xKy^WC&So scFv^ 
^•^tLS20(7) BT^fa^^, iB?3\ 10(DVHtlO(DVL-e&S^ N 20©VHX!*20 

ykmm\Z.33tf%scFv<DV^JJ — fcj\ scFv(D?f^^tf ^PM<9. ^.(DXo^^ 
}?V^Jj—Kmfe£frlZ>hCDX>n^\ scFvCOmMtVX, PluckthunfThe 
Pharmacology of Monoclonal AntibodyJVol.ll3(Rosenburg and Moore ed., Springer 
Verlag, NY, pp. 269-315 {199±))%:^B.^Z>^bfrX^Z> 0 
[0036] 2^(DscFv^#^^^^j;^^^— ^j^i-5$rL#:^Diabody^^ 0 

Diabodyf*. 2^-(DscFv^a-;D^;^ib. 4o© RT^gJ&Sr^, 2o© 

Diabody(D?f^^g &)kirZ>m&^ mig, &scFvft^ft(DVHmJ*VLffl&1&&})># 

^*5itSDiabody?r?f^i-SscFv(Dy^ — scFv<D^?a£r££tf 
DiabodyO^^if&V^, ^M^^T^Ky^— fcRK^jfr^fc^-efctft 
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[0037] r sc (Fv)2j ^2o(Z)scFv#^yv^7— f^HX^^^tX— ^^FfLtdfa 
W-X&*), 4o<DBT^^i^Sr^t? (Hudson et al, J. Immunol. Methods (1999) 231: 
177-89) 0 sc(Fv)2«, ^^L^teOig^^^^^bKLT. #fci^VVr=te*h 

J^l^^f5L^j^i-5J;5^*^i-5o sc(Fv)2«, m«\ scFv^yv^7--ei^^r 
i:tc:J:o-C^-e#5„ sc(Fv)2teii?rr, WT<z>#Kg5rf£o 0 

[BT^«£(a)]-y^#— (A)-[BT^^^(b)]-y^-(B)-[BT^^(c)]-y^-(C)-[ 
-«ffi«(d)] 

[0038] y^— £LT2?cDj;5fc!>>'#— Srfflw-OfciVN, f?!jx.«\ ^^Ky^— , ^i&fb 
-^^y>-^7— (Protein Engineering (1996) 9(3): 299-305#M)^^#tf bfo&fiK 0* 

L<^^Kyv^-^-fflv^o ^°^Ky>^-(Dft$«#^RB^tL-r, awt^ 

Si;^— fcov^TfS, TfS(3)-2-3.(^*5V^TP3zi!-r^o ~^«£M#t-fK)£ 

(a)^u? w^m^(c)^vh, BT^M«(b)^tF BT^ts«(d)^vLi:L. njmnmamxf 

(d), -tLT ^«£(b)^tKc)^* >y-?f^UT20(Dfe ! LilC^^^|Rl— <^ 

[0039] «K®fetf*®^bV^#© — d^L-C, ^LJK^^f3L^3oJ^_h^-ti>^Lf^^ 
#(f5^t^-e#5o ^W»#C(Z)_bRB^i#^RBS$tL^V^^^ 30^p^(10 

o©^i ^mMmVL)<DMXn)&£tv%o lot, fetJK^^^3o^tp 
#L#:^», 3o<DVH^3o(DVL^^t^ ^j^f^§M£^4o^fo>^#:^te, 4o© 

[0040] «K(DfeT:Jir^^f5LSr3o^tf^L#:^, #^<^W£j;9l&5&*;h/f\ ffim 
l§^fi^3o^tpRg i 9V^^§fei#;'efeoTt>J;V\ ^LVM?!J^bT, scFv(D3* 
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tfifcX&oXh^^o #?^U/^!j£LT, 2o(Dsc(Fv)2(D2M#: (Tandem Diabody) ( 
Cancer Research (2000) 60: 4336-41) &^\fZ>Z-bfrX^Z> 0 
[0041] (3)-2-l.Triabody 

scFv® 3fi#: (triabody) *l&)$1rZ>%&, scFv^|±^#*^^^ £93*#£LT 

co mif&i o©^^- ^xn^^Mx^Ai^^^xv x.\ \ 
[oo42] 2^(D^mnmcD^femKy^%— j&^sr^L-efcj^u y^#— st^tkh: 

— 2T^/^^t-§^^^J;^triabody^^t-^-^^BTf^'efc§-^^^^TV^^ 
^^(Journal of Immunological Methods (1999) 231: 177-89), triabodySrf^^"t"5 

[0043] ^^^©triabody^Mi-Sl^^tt, 3oOscFv^yv^7— ftlfXffi&VX, 

y$v~<^}?bisXh^\ ^<dm&. -^^y-<^K^p^6o(Z) nsmnm>^ 

ti&Z.££teZo -<^-£\ scFvK^^^Ky^— ht-hfrfcSV^^Ky^;*/— 
-e&^^W^Ll \, J^_hOj;5 ^LT^M$^fei#:^triabody-efe§d^^«, 
ltM* 0 y^^K^/V^a!i^n^h^^^--^^^g|b, ^rZ>9t^ 

fi(Dfig^ffi» o y^^K©t-^^m-r§r^-e¥iJif-e^5o ft**, 

*3V >T^/V^>ii^n^h^^— f^ffi V ^fi#^LTf3Superdex 200&5V ^3 
Superose 6^if^#tf ^tbS Q 
[0044] -£<D^ ^|^^fi^3o^ti>^:#;(Df?!j^bT«, 0tRtf, 3o<D R^Jti^^ 
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[0045] (3)-2-2. Tandem Diabody 

r sc (Fv)2j^2o(Z)scFv#^yv^-^^-e^$*-c— ^mtfV^^t^tM 

#:-Cfc«9. 4o© n\MW$L&1^~& 0 tot, sc(Fv)2(D2M#:-Cfe5Tandem Diabody}* 
, 8o© RT^^^tPo Tandem Diabody ^#j^i-§sc(Fv)2«. Mlft, KT©M 

[^^^]-y^-(i)-[^^fj«]-yv^-(2)-[-^^^]-y>-^-(3)-[Br^f« 
] 

[0046] i§?3\ Tandem Diabodyf^a^tvSSotT) T^^i^D^^O^VFTCfc^ 4o^VL 
"C&5o Tandem Diabody^ffifJ^f §sc(Fv)2(D pJ^M^U, 25H^sc(Fv)2^J.^;fr 

T. Tandem Diabody}*, (l)2o<DVH^2o<DVL^^£p2{IS<Dsc(Fv)2, (2)4o<DVH£- 
t>Osc(Fv)2, At^4o(DVL^Osc(Fv)2, ^}*(3)3o(DVH^1o(Z)VL^#o 
sc(Fv)2, ^U«30(Z)VLi:10(Z)VH^#osc(Fv)2^j;f9^j^$tl.#§o ^^W© 
Tandem Diabody -^tL^TtDTandem Diabody z^^tl,^ "nT^ifii^fn^y 

0 Tandem Diabody^J^i-^i-J*, V (l)k})^#— (3)» ^^^V^X 

—tT^ttm^<. wi^tu, o— lor^ym, &^<m—8T^ym. £tb\z%-£L 

<f^4— 6T^/BI(^J^f^5T^yBI)(Dy^— ^-TSo — y^— (2)}*i5v^^ 
KU^— ^-T§-^^W^b<, 0tRfc£, 10— 30T^ym, 0*lXfc£12~ 207^/ii, 



WO 2005/056605 



19 



PCT/JP2004/018507 



:^l3J]<DTandem Diabody^ff^H-Sl^m. 2o<Dsc(Fv)2^y Jfrif-Cjjg-^b 
— ^ilTandem Diabody^L-Okil \ ^©^-p-, — ^ig^U^^^K^tt, 80© 

[0047] ^_h(Dj;5^bTf^|Si$tb^:in:^^Tandem Diabody-efcSd^jNS, ffi$^°y^:7° 
m^v^h^y^— fcJBV^fiftc^LTfiSuperdex 200&31 M^Superose 6&^gp 

•^©m, ^m^^m^^^^mtvxn, m«\ scFvmAf^^ 
njmx&& 0 

[0049] (3)-2-3.y>-^7— 

(0iRf^ Protein Engineering (1996) 9(3): 299-305#flS)SrffiV^^^^t?#5 o 
»0J^v^M^a^ o ^Kyv^-®4S$^#^p^$fb^ g ftj^J&C 

Ser 

Gly • Ser 
GlyGlySer 
Ser* Gly Gly 
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Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly 
Gly • Gly • Gly • Gly • Ser 
Ser ■ Gly • Gly • Gly • Gly 
Gly • Gly • Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly • Gly • Gly 
Gly • Gly 'Gly Gly 'Gly Gly • S er 
Ser • Gly • Gly • Gly • Gly • Gly • Gly 
(Gly • Gly • Gly • Gly • Ser)n 
(Ser • Gly • Gly • Gly • Gly)n 

Ala • Ala • Asp • Ala • Ala • Ala • Ala • Gly • Gly • Pro • Gly • Ser 

[0050] ^mm^m^m^^^t^x^^mt^mv^— ut^mmM) ^y°^v 
(Dmmz.M'Mm^^hfrix^^mmM, N-tKP^v^^y^K (nhs) ^ 

^'>y^v^^W-I> (DSS) , h (BS 3 ) , 

tt^ (x^^y^fv^^nt^- h) (DSP), v^^tf .x (^^^^y^5^ 
nt°t^- h) (DTSSP), xfwy^!Jn^t^(^^v'W5^^^"H (EGS 
) N rc^w^yn— ;v\f^{^;v^^-y^4^y/v^-y^-~Y) (x/v^-EGS) . 
^^f^v7W@^6"^^(DST) , -J^/V^^>4^M^^^(^/^~DST) , 
tfX [2- W^K^^/V^— /V^r^iy) =r.^-/V~]^/V^l/ (BSOCOES) , \?X [ 

2- (vW/frv^v' W^K^^rv^/V/K^/V^^rvO (vVV/fr- 
BSOCOES)^^-efc*9. ^^(^^^J^miM^tLTV^o 

[0051] 4^(Dttfc^mn^&v>x—K£V)^ir%M^\n^ mi%. 3o©y^-^^ 

^xi^cy^— Srfflv^-cbctv^U M^sy^— Srfflv^-cbJ;v\ 

[0052] (.sysMTRAiL^mi^m^pjmm^ 
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[0053] $^^BT^^(f?lx.tt\ frM ft) <DT^ym&$c^vxh^\ T^ym^mat 

ra, mm^K^<Djjmc^T?^b^mxfo% 0 jyw^m, %m¥fm^m 

i§^$fc(Hashimoto-Gotoh et al., Gene (1995) 152: 271-5; Zoller and Smith, 
Methods Enzymol. (1983) 100: 468-500; Kramer et al., Nucleic Acids Res. (1984) 
12: 9441-56; Kramer and Fritz, Methods Enzymol. (1987) 154: 350-67; Kunkel, 
Proc. Natl. Acad. Sci. USA (1985) 82: 488-92; Kunkel, Methods Enzymol. (1988) 
85: 2763-6) %:¥<D^fe&m^Z)^b&-T?$Z) 0 

[0054] ^m^^^xr^ymmm^mm^^m^, ^(DT^ymm^mmbmm^ 

^^XT^ym&ftmir%b:m7k¥£T^ym(A, U U M. F. P, W. Y. V). HzkttT 
^/g|(R, D, N, C, E, Q, G, H, K, S, T) ^ fimftfcifciM^&^l ~i~&T^yW£ (G^ A, V, L 

.up). Tkmm^irmm&irirzT^ymis, t, y) , mnw^^mm^-r^r 

^.ymic^ m) . ^/v^mRxir^^mmm^ir^r^ymiD^ e, q) , mm 

^mmm&^-r&T^ymiR, k, H)^mM^wm&jrrz>T$ymH. f. y. 
w) Kftmi-^b^x^mm^m^n^r^ym<D-x^mm^mir) 0 ~<d£ 

^v<DT^ymm>m<D?%ixfeW^\m<DT^ym^^, ^MRu^/x^m 
(DT^ym^x^mM^xm^m^nt'T^ymMm^i-^v^^-v^, %t^o 

fc^V^^(D^m^ffi¥£&mWVX\s ^Z.bfe1~XK%)hthX\ >S (Mark et 
al., Proc. Natl. Acad. Sci. USA (1984) 81: 5662-6 ; Zoller and Smith, Nucleic Acids 
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Res. (1982) 10: 6487-500; Wang et al., Science (1984) 224: 1431-3; 
Dalbadie-McFarland et al., Proc. Natl. Acad. Sci. USA (1982) 79: 6409-13) 0 ^X 

mnn-r^t^x^ 
[oo55] ^mm^-hte, —&mz, ^(D^mt^c^xur^^hmm^m^^ 

[0056] &mm<D&i£u,^mm(D—'DbL,x, ^T^^-fthfrtemm&T^ymmm&^i- 

(2)ia^lJ#^-:4 ^fE*(DT^/^E^J 

ia^lJ^^r-r^fet#:(^:tL^:tLScFvH2L. ScFvHIU *3«fO«ScFvH0L) . £fcJ3-€r<D# 

£tfl£(£>3 Aft (Triabody) X&& 0 

(4)^IS*(Z)^l#:«. #?l£L.< }SIE?lJ#-J§- : 8 fclEft<DT^^ia^J£rW^5*fc# ( 
PCXND3/KMTR1 Tandab^=f — K£^}tl#0 ~£.fcfe^:CD^mi$X3b<0, <£t)^b< 
«ia^lj#-^- : 8 ^fS^(DT^y^ia?lJ^#i-§fet#:(D 2*#: (Tandem Diabody) -Cfc£ 

o 

ScFvH2L^=3— Ki-5^Sia^lJ^ia?IJ#^-:l^, ScFvHlL^— K^S^S 

ia^ij^ia^ij#^-: 3^, scFvhol^=3— K-r5^sia^ij^ia^ij#-^-: 5^. 

PCXND3/KMTR1 Tandab£r=* — Ki-5^^ia^'JSfia^J#^-: 7i^i~ 0 

[0057] «M ^ _hfEia^j^t-^mf*Mf^W^^i#^#;^^t-§o ^® J; 
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2fe (Hashimoto-Gotoh et al., Gene (1995) 152: 271-5; Zoller and Smith, Methods 
Enzymol. (1983) 100: 468-500; Kramer et ah, Nucleic Acids Res. (1984) 12: 
9441-56; Kramer and Fritz, Methods Enzymol. (1987) 154: 350-67; Kunkel, Proc. 
Natl. Acad. Sci. USA (1985) 82: 488-92; Kunkel, Methods Enzymol. (1988) 85: 
2763-6) t£¥(D^m$:F8^Z>Zk7p-V£Z>o 

[0058] m$<7)pjmnmz.^^xT^/mm^&^Mtsit&M&, ^©T^^s©fiJi 

<D&WlzM^\/^XT^s&&frM1r&b-M7kVkT^s&(A^ u U m n f n p n w n y n v 

) , §kM4T^/^(R, D, N, C, E, G, H, K, S, T) , mW3tfcW8l&&'f-Z>T5.S& 

(g, a, v, u u p) , Tkmms&wm&iiirzT^sms, t, y) , mnm^^m 
e, q), m.m^mm&ftirz>T^ymR. k. hk ^#^^^£^57^^ 

(H, F, y, w) \z&mir%zkffi^Z(ffimfom^nhT$/&<D—X^Mfc&M 

§(Mark et al., Proc. Natl. Acad. Sci. USA (1984) 81: 5662-6 ; Zoller and Smith, 
Nucleic Acids Res. (1982) 10: 6487-500; Wang et al., Science (1984) 224: 1431-3; 
Dalbadie-McFarland et al., Proc. Natl. Acad. Sci. USA (1982) 79: 6409-13) 0 ^X 
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[0059] ^mm<vm$cDT^jmmm\^Wtm<vT^m^^M^M£nf^mz.u, z.ti 

^®B4^^#$tl,ate®^ 0 ^-KX»^^^^i:b-r», fl&Rfi^ FLAG (Hopp et 
al., Bio/Technology (1988) 6: 1204-10) „ 6fi<DHis (tJ^-v^glS^^Se X His 
, 10 X His. ^f^/V^^if (HA) . thc-myc(Z)®f>T", VSV-GP<Z) ®f Ji" , pl8HIV 
©®T>i\ T7-tag, HSV-tag, E-tag. SV40T^iIE®if/t. lck tag, a -tubulin© Wl ft, 
B-tag, Protein C <DE@f > H-^<D^^J<D^7 P ^KSr^ffl-t"5-^^"e^o «K 

h7^7x7- if) . HAC^rv^/^vif^^) , ^y^nzfv^m^mM. 0 

Sfcl^i^ ^^J;f9mM$tb«^DNA^^«r^^J;«9, gsfci^^^JC^ 

fWt^^S-C^So _hfE€-E^J^-r5Triabody. ^OTandem Diabodyte, Flag 
^^ttflP^ai/CV^tf)-^ ^<DFlag^g^^l^\ fifctf^^K^fcfctS 6 ®£ 

[0060] 2. ffiM^fr3Btofr3ppx K^j-p. T^h-i ^frmm-rzm& 

:£3)S|l|fc*3VvT, mmXn, TRAIL^f^in vivo^^T, 3&fcbVXmifel^ 
TV^,£U^f gL/c 0 3H\ ^^§tFv(scFv)<DVH,&tA/L5g^ 2, l^/cte0mer<Z)!J 

^-rS^^^^^S^O^iJ^lg^^^oTriabody, MtNC sc(Fv)2(Z)y^ 
—M^5-12-5merKir^tX\ Aim^^WM^UtL^^^-^Tandem Diabody^ 

v^mmmmKM^x, m&xmm^mmmmm^^fc 0 Triabody ^Tandem 
&frt>. mn^mfaxM-mu mm^^mwr^nF^m-^ Fas^M*^© 
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TNFg.S&fc^rVJ—Ktt'l.Xi)^ Triabody ^Tandem Diabody&^(DtifcD^^gMfr 

[0061] ^M^ftM£2r3o£*Jr^t^ ffllJ&fcTJtfb— i/x&ffimirZ 

WM^-Uit.^^W^ijiW-^'h^o £fcfcJ\ $f^b<». Tandem Diabody^^LgCfg 

[0062] ^K^fefc^^r^b— ^srfi^i-s*Hj^«^*b<«ffigf*Bj^-efe5o mmm 
mmmm, mmm, &«t. v^m, rmm^m, mmm, n 

SI, ftIS, ^^fll-lS. IFUS, ^M^S, Jffl$*S. IHIIfPM¥-b^^S, £cJ»-l§ 

, m^m, ift&mm. m^m, mmm. mmm. g&mm. mmm. ^n^mm 
mmzm. ^mmm, #wa mmmmm, mm^ nm^m. 

[0063] _hfEl.(D(3)-2. fc*3V ^TTRAIL^^^^^j-r^iS^^fet^^oV 

[0064] 3. a^grd£±MH^£k±±H 

^^^y#^(DNA)^c^y#^(RNA)#<D^^»^^^^§m^#:-e 
[0065] ^^K^^y^w^-^-Ftt, ^f£^*f^x^w^^j;^m£«ii^^ 
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^Vif^-^3^S#f (Sambrook et al., Molecular Cloning 2nd ed.(1989) 9.47-9.58, 
Cold Spring Harbor Lab. press) W^M^K^<^htlf^Wj'Ch^ 0 ^^fW^ 

^r-^#-Cte, /M^y^Vif— ^3^<£>?5fci££r0!lx:k£, 42°C. 0.1XSSC. 0.1 
%SDS(D^fK $f^L-<«50°C. 0.1XSSC , 0.1%SDS(D^#'eff5o «£t>&*LVVN 

^y^Vif-^3^©^#^bT«, ^hy^^^K^^fr^^if e>tb5o riwy 

V^Vhft^#^fc£0tR}i, 65°C. 5XSSC^.TJ«0.1%SDS<Z)^#-e?5fe#5HT5o - 

[0066] ^tL^^^y^Vif— ->3>'g^ J ^5t^^ii*IS^^J;?9#b^DNA^=i— K-T 
[0067] 4. ^££^2 

ttmn^?*— ^K»*°y^^w^-9 : -K^,m^^tLTv>sps(9^(Z)j;5^ 

Sr^JKH (f?!jx.«\ JM109, DH5 a , HB101, XLlBlue) f^^XWi^^ 
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— N pUC^^^— , pBR322, pBluescript, pCR-Script&iftfS^tf ^>^l5 0 ^fc, 
, pGEM-T, pDIRECT, pT7?£}£&z£\ftbtlZ> 0 

[0068] «§k<d-<^-£l.t«, ^si^^— as#ffl-cfc5 0 0ij£k£, ^clim-e 

dSfe5 0 f#J;Ui\ i©^^JM109, DH5 a „ HB101, XLl-Blueft£*<A;feJi§B£Ufc|§^ 
l£J3\ kcZ7°n^— (Ward et al., Nature (1989) 341: 544-6; FASEB J. (1992) 6: 
2422-7), araB^n^e—^— (Better et al., Science (1988) 240: 1041-3), RZ$TT7° 

pGEX-5X~l (PharmacialSI) , TQIAexpress systemj (Qiagen$^) , pEGFP, l£7cttpET( 

[0069] &tt, s<?#—Kte, tfy^^ftm<Dfc&(Di/^/vnm^^nx\^xh^^ 

-g\ pelB^^/^ga^lJ (Lei et al., J. Bacteriol. (1987) 169: 4379) -Sr-ffiffl *t";frfi 

—i/3^ik&m^xn5z.t&x^% 0 

[0070] ^^K(D^<^— ^LTte, ^LWj^&MCD^m^??— (pcDNA3 (InvitrogenM) 
, pEGF-BOS (Nucleic Acids. Res. (1990) 18(17): 5322), pEF , pCDM8^h jl^JB 
B&&M<D$&1%'<??— (TBac-to-BAC baculovairus expression systemj (GIBCO 
BRLM) . pBacPAK8#) , E±3 JlStf^iS-^^— (pMHl, pMH2#) , Sb^^/V^ 
S (pHSV, pMV, pAdexLcw#), Vhn^/^Sjfetf^f^^ 

— (pZIPneo#) , gNtS^®^?!/^:^^- ( TPichia Expression Kit J (invitrogenM) , 
pNVll, SP-Q01#), te^m&3k<D26&<<?#— (pPL608, pKTH50#)^^-T5 

CHOiM, COS«, NIH3T3«#0»^J«-e(D^^ @ GteUU&^fS 
, ^^rt-e^^^fcfe^^^^p^e— £LT, f^X.«SV40y°n^-^— ( 
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Mulligan et al., Nature (1979) 277: 108) , MMLVLTR^°ti^e— , EF1 a^fn^E— 
(Mizushima et al., Nucleic Acids Res. (1990) 18: 5322), CMV^n*-^-*^ 

#3£5&»Mffii:f^) Sr^r-f-ttfi$e>t-0*bv^ o z.(D£5%:Sfr&&&1rZ'<? 

tVXU, {#JxJ3\ pMAM, pDR2, pBK-RSV, pBK-CMV, pOPRSV, pOP13^^ 

[0071] tshiz., m^^^m^m^n, msk\Hx<Dmi^<D^— m^mm* 

DHFR^^feiiaW^T^^hM/^ir— h (MTX) #^T"C^V^^<— I^Sr 

SV40 T$aJ^C^iai-5jt^^-^'fe#:_hi^oC08^Ji^^j E 9v>TSV40(Dli 

^m^^— tLT, T^y^y=3v^Kh^^^^— if (APH) 5tfc^ 

if (Ecogpt) iStVuMWtm^Bm (dhfr) »^#Sr^t?^^^-t?#5 

o 

[0072] 5. m^Msftj&zpts^ &mtttib&m\t^drfifom#. 

in vitro^oWin VwotDM^M^'fo&o in vitro(Z)g^^^UTtt, X^MftM 

[0073] m^m^tvx^mx^Mmmmtvx, m%.&. mmm%&, mmm%&, mwm 
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m&mf btiZo WhVoMtifobVXfe^ ^mMMSk, cho(j. Exp. Med. 

(1995) 108: 945) „ COS, 3T3, ^mn— <<% BHK(baby hamster kidney) „ HeLa, Vero 

IT^MM^ M^TyVtf s y^^/V^mMM(Va\le et al., Nature (1981) 
291: 338-340). &X?M,&mJi&, Sf9, Sf21, Tn5dm^tl& 0 ^SUKOfet 

fcfDft^HH&^^Xfe^ CHO-DG44, CHC-DX11B, COS7&0JI&, BHKM^WMK 

Xhy'yfe^ yfVtfy— ^DOTAP(Boehringer Mannheim®) SrJBVrfcfr^ 

[0074] ^mM&bVXfe, mx.lt, ^=*^-Ti- • A (Nicotiana tabacum) S 

Saccharomyces) JJt^S&BM'I (U~ N j/y&P5-fe^ • IxtT v^rn (Saccharomyces cerevisiae) N 
l^^p^i?^.^^ (Saccharomyces pombe) #) , 0!l£f^ T^^/V 

^r/lsX (Aspergillus) JB^Mft (T^^/V^/V^ • — # — (Aspergillus niger) ^) ^ffl V ^ 

tern temmm^ft^xm, ^mm^w-m^m^t^xnmx^ 
[oo75] wMM^^m-r^m^, mwm^m^m^^ib&o mmMmti^x^ ± 

3£<D*fl§H (E. coli) l^q&T, teOT^J E 9V>fcj^^^^4B^tLT*D»9, *^0J!CQ^L 

[0076] »0j!©^^m^fflv^-cfe ! L#:^^i-§^, »0J!®^Lf*^-Ki-s^y 
^^v^K^tf^^^^-^^^^^^tLfc^^B^fD^^TV^. *°y 

£fi£, »^#WJ&3tff ^Wmt\^x, Mx.^, dmem. mem, rpmii640 

, IMDMSr^ffl-TS-^^-e^So ^BB, FBS, 4^l^lfiL?f (FCS)#Oi&L?fM^ 
fjffflLT^, MlfiLtf J§*^J:«9m^J§*b-CtJ;V\ *#^B£<DpHfcj\ ^6-8^5 

»aw^bv\ ^30-40°c-e^ji5— 20ommn^\ >&mzjfcKxm 

[0077] —jf, in vivo-C^y^^KSrjS^^^rS^^LTf*, 0iRk£, 
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[oo78] %}W&tizmirzm&. mfimmm, lA^v^i^i^fcs, nt?ug»^L.T 

^\ t^v\ v^jX^ ?S^&fflV^^£a s ~e#5(Vicki Glaser, 
SPECTRUM Biotechnology Applications (1993)) 0 itft^ Hf fLigtb^^V^tlKh h 

- 5/^^^^^-LTt)J;V^(Ebert et al., Bio/Technology (1994) 12: 699-702) o 
[0079] i£/c, *mW(D#Lifc&m&&-&Z>Mi&kLXfe, ^J^}i^3$rfflv>5r^^-c^§ 0 

(Susumu et al., Nature (1985) 315: 592-4) 0 
[0080] UM&*ftm<Dffiti:m&lztizmirZ>m&. M%.l£*'*= 1 &IB^Z>Z.b&-T? 

m^Z— „ mX-UlMOH 530tdf AU ZJ(D^22~%T?Xis^ s ry*7J*'y?7T 
Z/^y^ (Agrobacterium tumefaciens) CO ^^^"rVTlC^Air^ ZLCO^^rVT 
£•^=3. 0t|£f^ ^=3^-T^--^^-^(Nicotiana tabacum) lO&^&iir. &?s*=i(D 
M£WJrW,CD#ii$$:M%Z.b^-e^&(McL et al., Eur. J. Immunol. (1994) 24: 131-8) 

o 

[0081] ticDjzy \zi^xnhthtzttm^ m^Mm\HW'umm9v mm, wim^ti 
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m. mmumummfe. mm. uw^m^m'^mn. m&fr&x&nt&ftm. mm 

ti^h^^^^—^^^fhtl^ (Strategies for Protein Purification and 
Characterization: A Laboratory Course Manual. Ed Daniel R. Marshak et al.(1996) 
Cold Spring Harbor Laboratory Press) 0 ^frlb<D?Vi^hJ f 7~74'--fe. m^^V^h?* 
77-1—, f?!j;tffi-[PLC, FPLC#(D^B^T3^h^9^— ^fflV^T^f5-^^"e# ; 5o 

y-G^^mf htl&o 0flx.fi. ^W^VA^ffll^c^i^L-C, Hyper D, 
POROS, Sepharose F. F. (PharmaciaSO^^apff hfl^> 0 

[0082] iK^o&c, ^c#;o^t$gtfrx«*t»^3l^^S e@f»^*^ftffl$*§^^ 

[0083] ^K-CBB^^tbTV ({?flxJ3\ &ft^kttfc^mm&Mm:3'i&.± 
[0084] ftil(D3M#:W_t(Z)S:^#:tt#^RB^tL'f , v^^5^^f£TfcoTt>J;v^ N #| 

XjiTNF Family(D^^#:^#tf §^t^-e^r^ o TNF FamilyCO^^#:^bT». 
p55-R, CD120a, TNF-R-I p55, TNF-R, TNFR1 , TNFAR, TNF-R55, p55TNFR, 
TNFR60,CD120b, p75, TNF-R, TNF-R-II, TNFR80, TNFR2,TNF-R75, TNFBR, 
p75TNFR,TNFRSF3, TNFR2-RP, CD18, TNFR-RP, TNFCR, TNF-R-III,OX40, 
ACT35, TXGPlL,p50, Bp50, CD40.FAS, CD95, APO-1, APTl,DcR3, M68, TR6, 
HGNC:15888, NHL, DKFZP434C013, KIAA1088, bK3184A7.3, C20orf41,Tp55, 
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S152, CD27,Ki-l, D1S166E, CD30.4-1BB, CD137, ILA.DR4, Apo2, TRAILR-1 
,DR5, KILLER, TRICK2A, TRAIL-R2, TRICKB.DcRl, TRAILR3, LIT, TRID,DcR2, 
TRUNDD, TRAILR4,RANK,OPG, OCIF, TR1.DR3, TRAMP, WSL-1, LARD, 
WSL-LR.DDR3, TR3, APO-3 , D R3 L , T AC I , B AFFR, H VEM , ATAR, TR2, LIGHTR, 
HVEA.TNFRSF16, p75NTR,BCMA, TNFRSF13.AITR, GITR.TAJ-alpha, TROY, 
TAJ, TRADE,FLJ14993, RELT,DR6,SOBa, Tnfrh2, 2810028K06Rik,mSOB, Tnfrhl 
J^ifSr^ff Srt^-e^r§ o (^frfcTNF Family(Z)3;^f£j^ HUGO Gene 
Nomanclature CommitteefZl:3oV' i "Cf^ tumor necrosis factor receptor superfamily, 
member 1A ^ tumor necrosis factor receptor superfamily, member IB N lymphotoxin 
beta receptor (TNFR superfamily, member 3) N tumor necrosis factor receptor 
superfamily, member 4 ^ tumor necrosis factor receptor superfamily, member 5 ^ 
tumor necrosis factor receptor superfamily, member 6 tumor necrosis factor 
receptor superfamily, member 6b, decoy N tumor necrosis factor receptor 
superfamily, member 7 N tumor necrosis factor receptor superfamily, member 8 N 
tumor necrosis factor receptor superfamily, member 9 N tumor necrosis factor 
receptor superfamily, member 10a ^ tumor necrosis factor receptor superfamily, 
member 10b N tumor necrosis factor receptor superfamily, member 10c, decoy 
without an intracellular domain N tumor necrosis factor receptor superfamily, 
member lOd, decoy with truncated death domain ^ tumor necrosis factor receptor 
superfamily, member 11a, activator of NFKB N tumor necrosis factor receptor 
superfamily, member lib (osteoprotegerin) tumor necrosis factor receptor 
superfamily, member 12-like N tumor necrosis factor receptor superfamily, member 
13B^ tumor necrosis factor receptor superfamily, member 13C ^ tumor necrosis 
factor receptor superfamily, member 14 (herpesvirus entry mediator) N nerve growth 
factor receptor (TNFR superfamily, member 16) ^ tumor necrosis factor receptor 
superfamily, member 17 N tumor necrosis factor receptor superfamily, member 18 s 
tumor necrosis factor receptor superfamily, member 19 N tumor necrosis factor 
receptor superfamily, member 19-like ^ tumor necrosis factor receptor superfamily, 
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member 21 , tumor necrosis factor receptor superfamily, member 22 ^ tumor 
necrosis factor receptor superfamily, member 23^ ^(D^ ^"C^.fiE$^l/"CV N <5 0 ) 
[0085] ^oT^C^PJtt. TNF Familyg;M*#£\ 3mfc&±.<D&m-fo\^tt*t 

, Triabody^Tandem Diabody&^^fcSr^W^U/^o 

^tbhtD^mm^mfo^x&ti^m^m^ti-r, mx.&. 4*fl^ 6 

[0086] 6. MMMMMl 

JifEi.^c«2j^tE*(D^^ti'is^m^^»-r§o fefcfl^ 

m«\ *jj§*g, mm. %m, m&m, mmmm, mmm. wmmm, mmm, s 

mm, $mm. &mm, mm, mm&m^-tBim. j&mm, ^mm, m^mm, 
m^m, mmm, mmm, ^^mm, M^mm, f-n^mmM^, ^n^mm, m 

mmm, nmmmm, mmmmm, m^m, nm^m, nmmm, mmmmm, m 

(DT^b—^^mMir^t^x^mm^^ir^t^mm^ti^o 

[0087] X, TNF FamilyS:^#:tt. Crohn^t, Behcet^&Wl&^tfel^ife (TNFR) ^'IStt 

mmv 1 ?^ (tnfr) , ^#tt^y wh-f^ (baffr) ^® i e^^m#t-iw 

^LTV^^^i^vCV^©^ ^Rtf, #L#^#lTNF Family^M^f^fc^ 

[0088] ^K^f^E^m^^ffiv^s^^^, ^n#^^»^&-e»j^-r 
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mmm. ^sml mmtk mm. -^/k wmm. m^m^tm 
[0089] ^<D/cfe<DM,mj^^t^ffl^ 

h80 (TM) . HCO-50#) £r#JB LTfc> «t V \ 

[oo9o] *mm<Dm%m$.yotz, 0^<n4¥maR j s-^'o^^ti^o m«\ 

, $&f*iftSE&K jgjgrta^. ^ra^^^i^^^c^M^Wf- 

®L-$--r%-t&x^% 0 

^-K-r§*°y^^w^K^^"r§is^m^®^»«, m«\ — lat^o 

^f*mikgfc^c^0.0001m g ^^1000mg(Df5H^^^-r-5r^^R]-fg-e^ o ^c«, 
^JXLf^, m#fofc«90.001 — 100000mg(D^fit-r§^^-et5^ N ^^Kfct^b 
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[oo9i] ^ !&mz}&tt%6m<D$Lfc%, ^(Dm&fem&fttM&fritxwmMkirz^b 

£VffiMM^^fi i M^tl%ffiTRAlL-R2m^%nhtlX\ ^^.tfrh (Buchsbaum et 
al., Clin. Cancer Res.(2003) 9: 3731-41), ^^(^(D^friH^trS^BJ^fc^S 

mm^n-r, mcu^mm^v&^ti%h<Dx&nm&&^xi-D<DmMm: 
mt-r%^thpjmxfo& 0 

\z.m~rz> 0 Mtfomaz, ^mm(D^^mm^mm^^b\cx<o, mmmicmm 
[oo92] kt, ^.mm^mmmKxmrmKtmir^K ^.mmn^tihmmmKxmm 

1. Diabody, Triabody, Tandem diabody^o J^Whole IgG^M^^^ <£>#lil 
1-1. Diabody^f^^— <DW& 
feif*(Z)^Ji^P$W'l4?S'l4^f¥jffi-r§Diabody^L#:tbT. tff(WO 02/094880 Al) 

fifl RT^fJi^LTte:, WO 02/094880 Al Ha^J#-J§-: 32<£>l£gBB?!|81# g (£> 
T*f=-^ (A) £>£>497# g ©7f=V (A) lirCfDia^J^gU^ Uc Q rtUmMi-^ 
^-7V@a^J^^^tL5o ^^BT^fa^^bTtt. WO 02/094880 A1^ N ffi^J#-^-:34 
»^^ia^ijl23# g <DJfT~^ (G) j&>£>443# g ©7f^y (A) 3n?tf>Ba#l£rg&JB L 

fc 0 ^^-/via^j^-a-^^v^^fr^ia^j'efc^o 
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[0093] mfcmx&^—vi-zmteT-mftn, j^t<?«-^v^l^c 0 m^^^- 

^^EcoRI*d il/NotlB^SB^IJ^^P^tLTV ^4 EcoRII&ffsga^J ^Kozak=f 
^ir^i^-^ia^lJCCACC. ^T^^-^/Via^lJ^-a-tpS^ BT^ta^ia^lJ (Heavy 
Chain Variable Region; VH) , $&>^Gly-Gly-Gly-Gly-Ser(ia^lJ#^-: 10)^^^§5 
merCDV^JJ—mn&tti}U£tlX\^ 0 Z.<D])l/2r— K"t-5DNAga?!lte5'-GGT 
GGA GGC GGA TCG -3' (ia^J#^-: 9) X&%> 0 ^^Q^Tv^^/Via^J^a-^ 
^V^^Bj^^^Sa^lJ (Light Chain Variable Region; VL) aSjSSjgU 
:7°^Flag (Asp-Tyr-Lys-Asp-Asp-Asp-Asp-Lys/ia?'J#-!§- : 1 2) (D^W^M^ 
tvXV^ 0 Flag^=f— Ki~§^Sia^'J^5'-GAC TAC AAG GAT GAC GAC GAT 
AAG -3' (ia^lj#^-: ll)-Cfc3o ^LWhy^KV^^igf^U ^ fcNotlfSHfe 
la^tt^tVCl^o ^W$tL^Diabody^=3^Ki-S^Sia^J^ia^J#^-: 1 

[0094] ^cDDiabody^^= 3 ^-K-r§^ffl^J^j3jc'r§fc^ t^ff 12^(D^^V=^ 

IQKMMKfott* ^cTir>'^y>'^^J:5^^-^^^v^^t@MW^Ia^J^-a• 

ia^j^ia^j#-^-: i4^ibia^j#-^-: 25i^i~ 0 ^&>ia^j#^-«j^T»s^-effi 

ia^lJ#^-:14;Sl, 

@a^lJ#-^-:15;ASU 

@a^iJ#^-:16;S2. 

ia^iJ#-^-:17;AS2. 

ia^iJ#^-:18;S3, 

ia^lJ#^-:19;AS3. 

ia^lJ#^-:20;S4 N 

ia^iJ#^-:21;AS4. 

ia^lJ#^-:22;S5, 
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IB?IJ#^-:23;AS5, 

ia^lJ#^-:24;S6. 

@B^IJ#^-:25;AS6 0 

[0095] ^b^J&^y^DNAfcoV^ 3|£^ib*5Ti?^y^^Tofc 0 T 

1) ^.— :/A:^5cDNA Sl£5i;tMSU 

2) ^=.— ^B:-^cDNA S2*3J;tJ ! AS2, 

3) ^Sl— ^Cr^JE^DNA S3£5j;tMS3, 

4) ^3.— ^Dr^JE^DNA S4*3j; - CMS4 N 

5) ^~3. — zfE : -R-j^DNA S5$3j;tMS5, 

6) ^— ^F:^j^DNA S6£5j;tMS6 0 

&=?-^—ZfXC^ #^5cDNAJ3:40 pmol-f o^jJDL. -^tVptU^dATP. dGTP N dTTP 
, dCTP^§-^r £r250 u M^tPdNTP mix, 1 X TaKaRa pyrobset™ DNA Polymerase-^ 
17 7—, Soit^l^S^-— yhcDTaKaRa pyrobset™ DNA Polymerase£r^tp25 ju L(Z)^ 
fcW-W&MMlsfz-o ^If— ^/HM^— Gene Amp PCR System 2400 ( 

PERKIN ELMER) (JsJlT^>i'^T©SJ^^*3V ^T^<W— ^/VIM^— £H£ffi) ^ 
iryhL-fc 0 94°C^Tl^(D^tt»#, 94°C, 30#;72°C, 30#^fb&3lM^/^5U- 

1) ^3.-^1 : ^3.— ^7\:toJ; ^430^^0^ 

2) ^—^2 : ZfB3S£.T$C<DixJ&myo, 

3) ^— ^3:^— ^D*5j;r^E(DHJ^S#/, MtN£ 

^M&Vv-C, ^MJ^»^10 Lfo^U +>— v/V+M^— "C94 
r^Tl^O^tt^ffo/ciL 94°C, 30#;72°C, 30#^ib&3lM^/1^5+M^ 
/Hto/Co i§3|£^Ti?^:/y ^li^- ol— ^Sr2^2WlLfc : 

1) ^—^1+2:^— ^1*3 «£ Xf2CQfclfclMm. 

2) ^3.-^3+4 : ^-3.— ^3*5 iU?4(DSJ^^^ 0 
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KXVM^m^n^t^ 94°C, 30®>;72°C. 30#^ib&51M'^^51M'^/V 
[0096] i:fE3|£|®»Ti?^:/y^^l^TPCR^Tofc 0 ^<DPCR"C«^3.— :/^2^c*p 

«b^ 0 a <d^— yx^-^—^HM, ^*.—zfi+2<D%.f&myo&i n u #40 

pmoKD^gPT"^-^— KMTR1 HI (BB^!I#-^ : 26) *3 itJ^KMTRl H2 (K?lJ#-5§- : 27 
) „ dATP. dGTP, dTTP, dCTP#^ ^250 m M^tpdNTP mix, 1 XTaKaRa pyrobset™ 
DNA Polymerase's/^— N &X$iZL2.5^~yh<DTaKaRa. pyrobset™ DNA 
Polymerase3r^t?50 ix h<DK^Mm^t^ 0 t>5^^®^^-^^(^^^L)^, ^ 
— ^3+4<D^|^jg^Srl U ^§-40 pmol(Z)^$^°^^— KMTR1 LI (E^lJ#^- : 28) 
#3i;t>XMTRl L2 (E?IJ#^-: 29) , dATP. dGTP, dTTP, dCTP^-^r ^250 n M^fc 
dNTP mix. 1 XTaKaRa pyrobset™ DNA Polymerase's^;?—, 3fcXf\Z-2.5^-^ybCD 
TaKaRa pyrobset™ DNA Polymerase^'a-ti'50 n \JD&3&W$&&ts o =?-^—~?W$$ 
XXfL^—^^^^9—X94°CKXl^m(Dm^KUVf^. 94°C, 30#;72°C, 
30#^<b&§lM^/^30lM^/Hfo/Co 
[0097] ±mPCRX^fcmm^ ^frl^tlUT<D£yKT^^V^&£XfPCRK 

&2.5 (i LiT o^PL. dATP, dGTP, dTTP, dCTP#^r ^250 fi M^t^dNTP mix, 1 
XTaKaRa pyrobset™ DNA Polymerase' s^T^ *5 ^"0^2.5 J-^^h(DTaKaRa 
pyrobset™ DNA Polymerase£rt£if 50 n L<DfxfeWfc%M%\Jto ^ifr&if— nvH*- 
4^7—X94°CKXlft<Dm¥£(D&^ 94°C, 30#;72°C, 30#35>£>&51M:?>*'£:51M 
^/HTofco ^C^-=L—zfK-2^^ ^^—7*KX^fz.RffojM!$)luUC40 pmol*f o 
(D^^PT"^-^— KMTR1 HI (ia^'J#^-: 26) i&J^KMTRl L2 (BB^!I#-^: 29) , 
dATP, dGTP, dTTP, dCTP^^r ^250 ix M^tfdNTP mix, 1 XTaKaRa pyrobset™ 
DNA Polymerase's^ MU ? &315^~s'h<£>TaKaRa pyrobset™ DNA Polymerase 
Sr^trSOju L^MS^lSLfco Z-tbfr-y— ^;V^7y— X94°C\Z.Xlft(Dm 
tt<D|£, 94°C, 30#;72°C, 60#£^S1M^/^301M^/Hf ofc Q KJ^»£r 
\.2%T^vi-~^/V'mMM.WiX / ^W.^ g WO1MX800 bpO^r/t^v^^^ 
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t±]U QIAquick Gel Extraction Kit (QIAGEN) ~Xr%nMXsfz. 0 yk^Wxft&MWiWM 
EcoRI*5j;I^NotI-e?||{b#, QIAquick Nucleotide Removal Kit (QIAGEN) "C|#$^L/c 

pCXND3/KMTRl#33^^ Lfc 0 
[0098] 1-2. TriabodyHli^^— O^ftlS 

scFvtfJflBtfc&l^T. UV^7— (DS$^M^D^^1fVVi-tL»\ scFv»3fi#:^ 

#^$tl/CV^(j. Immunol. Methods (1999) 231: 177-89) D £*L£r##tC ^"C^ 

T^y^Giyo{@ic^2, ii£/mo{s<z)3fl!ig-c#iigu #y^— Sr^po 

Triabody^rff ^L7t 0 #Triabody^ft$ci-5scFv£rScFvH2U ScFvHIU $5£T$ 
ScFvHOL^^L/Co &Triahodyfrm^ir%f^Zb<Dmm>^?¥—&^T(D£y\zmm 

[0099] 1-2-1. ScFvH2L(Dfflig 

Diabody^ia^^^— pCXND3/KMTRl#33(Dy>^7— §^(Gly-Gly-Gly-Gly-Ser 
/mtm^r: 10) ^tf f «^Rtp ±5 (^1^- t/^y ^o^tlb 
(Z)^^--^fflV^Tjtl|IS$tL^if>^" c l 3 »y^--^Gly-Gly(D2 meHO£5£5^:7° 
ScFv-2S (I2^IJ#^-: 30) 3o,£^ScFv-2A(@a^J#^-: 31) Sr^ff-Ut, l£t+ 
^BgLTJ^ pCXND3/KMTRl#33^HM£LT, KMTR1 HI (la^'M^: 26) £ 
ScFv^A^fl/^i^ ScFv-2S^KMTRl L2 (ia^lj#^§-: 29) fC^tl^ltl 

pcR^To-r#^tv52o(Dir>t^. si^gMffi-^oTT-fev^vv-ciraj^is 

[0100] ^2-l-e«, ^50 pmoKDT"^^— KMTR1 Hl:j3j;-0«ScFv2A£r#C(£>Mj£^ 

l-3-2.:fcJ;m-4-2.(£:® B^fc£PCR^£$^£P¥.£) KffiMVfU'.ffi 
M^bTlOO ng(DpCXND3/KMTRl#33, dATP, dGTP, dTTP, dCTP#^ ^250 n M 
^tfdNTP mix. 1 XTaKaRa pyrobset™ DNA Polymerase^s^r^ $o£.X$5zi-~-yh 
<£>TaKaRa pyrobset™ DNA Polymerase^a-frllH^mSO n L<D,RJ^I§?So ^»PCR 
S/£?§#e£r^t?^— ^2-1 Sr^— -T?94°C fcTl^^ttU^ , 94 
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°C, 30#;72°C, 60#^^^5^^/V^30^^/Hf ofc Q R^]M^1.2%T^fn-~ 
^/VmMMWi-^^W.^ g fi«J(D^X400 bp^ir^^V^ibi^ffiU QIAquick 
Gel Extraction Kit (QIAGEN) $^Lfc G 
[0101] ^Sl— ^2-2-C«#50 pmoKD^^^— ScFv2S*3j;tJ ? KMTRl L2^PCRSJ^^^ 

HJ^$^oV^PCR^fV\ g W1MX400 bp<Z)®f>t^l*§iUc 0 
[0102] ^2-1*3 J:tJ«^— ^2-2(D^fl^fb(DR^M^^hUt^^DnAmy\\-± 

^2-2^^#/cDNAif^^l L-foJ^T®Si^^m(i^ 
T1-2.(DIK@ Tir^^/V^I^^B?^) ^^PLfc:dATP, dGTP, dTTP, dCTP^g- 
X &250 jx M^tpdNTP mix, 1 XTaKaRa pyrobset™ DNA Polymer as y ~7t~-. 
i:Xl^^yY(DT&KsRa pyrobset™ DNA Polymerase^r'a't?SH-^S50 ix L(D,RJ^ 
mm o ^(Dmm^tf^^—^2^—^/^4^9—^94 0 ClZ.Xl^^¥kVtz.m. 
94°C, 30#;72°C, 60#^^^§i^-r^/V^5^^7VffV>Tir^VvLfc o ^hKfcfo 
MmK, ^0.5/z L<Z)100 ix MCDKMTR1 Hl^o ^'CFKMTRl L2^^PU 94°C-Cl£K> 
m^fcM, 94°C. 60#;72°C. 60#^ib&3lM^/^30lM^Mf V\tf #g3rfr o/c 
o SJ^0^/ttl.2%T^fn— ^^/V«^1c9]-e^ifL, g K)<Z)1MX800 bp^BrK"^ 
^>^?)§]l9|±m QIAquick Gel Extraction Kit (QIAGEN) "C|ffiLfc 0 *tfitb/c®r 
>^«^!lRS^^EcoRI*3«ttJ«NotI-t?^>fkb, ^a?)Tf!IJPfi^^EcoRI*Dj;t^NotI^|g^L 

it.$ms<?#— pcxND3^ffAb, if>to^^ia^j^Sb/c 0 g ^cDga^isrto 

:7°5^K^pCXND3/KMTRl ScFv2 L/c 0 
[0103] 1-2-2. ScFvHlL<D#|^ 

^y-Y^^-ScFv-lS (E^lJ#^-: 32) £5 J^ScFv-lA (ia^'J#^- : 33) £\ Diabody^ 
pCXND3/KMTRl#33(Z)y^— ^^(Gly-Gly-Gly-Gly-Ser/ia^'J^-^-: 

10) Sr^tp^Sr^tpJ:5t^^^y^XU ^^or^^T"^-^— ^fflv>Tif#S 

^tLfc®f^(Z)y^— ^5>^ 5 Glyt^J;5^f+bfc 0 P CXND3/KMTRl#33Sr^StL 
T. KMTR1 Hl(ia^lJ#^-:26)£ScFv-lA N S.tJ^ScFv-lS^KMTRl L2 (ia?'J#^- : 2 

9) <D2m.<D-^94^— <DM&fr^n^nxpcR&ft^xnhn%wr}im±^, s. 
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[0104] ^Sl— #50 pmolCDy*?-^ "V" — KMTR1 Hl&itfScFvlASrPCRRJS^ 
m^mMl^ -V— X^CKXVj^m^^tzM. 94°C. 30#;72°C, 60 

5>ftU @ ^0-^^X400 bpOir^t^V^^O^U QIAquick Gel Extraction 
Kit (QIAGEN) "CJW^bfCo 
[0105] ^ol— ^1-2-^fi, #50 pmol(D^°^^— ScFvlS^it^KMTRl L2£fPCRRJ^I§ 
mi-^PU *8*50ju L^§J;5MMbfc 0 ^jl— ^l-l^tfc ^—^l-2^o 

v^-ot>PCRSrfrv\ @ W1MX400 bpoGfotf-SrffigSiUfco 

[0106] ^ol— ^l-lSSj:^^— ^l-2(D-^^^®HJ^S^^^#fciii|iSDNAif>t^r 
^(DJ^O^v^Vv^oitJ^ML/c:^— ^1-1*3 J; tF^— ^l-2^^#fcDNA 

^—^;U^?9—X94°CKXlftm<Dm^Kttls±^ 94°C, 30#;72°C, 60#^ 
ht£&-y-4?/^$:5-f-4?Mi- V^TirV^Wb/Co r©fa-7'C, £^#0.5 ^ L<Z) 
100 mMOKMTRI Hl^t^KMTRl L2^^PU 94°C. l^^®^tt^TV\ 
T94°C, 60#;72°C. 60#^^^5^^7V^30^^/Hf V ^g^To/Co 
^m.2%T7yP— ^T^/^S^IcKj-e^glL. g W<D1MX800 bp(D©f>T"^/^^ 
i50t>fflU QIAquick Gel Extraction Kit (QIAGEN) X'WW^f^o ^nM^fcWr^^M 

^^EcoRi*3j;tj«Noti-c^^b, wm^B^EcoRmxx^Notixmmi^f^u^ 
pcxnd3^au myr<Dmmmm^^tco ^mmm^h^y^^v^ 

pCXND3/KMTRlScFvl£^5 \Jz. 0 
[0107] 1-2-3. ScFvH0L(D#lig 

ScFv-OS (K^lJ#-5§- : 34) 3o J^ScFv-OA (ia^'J#^§- : 35) £\ Diabody^ 
pCXND3/KMTRl#33<Z)U V77— (Gly-Gly-Gly-Gly-Ser/ia^lJ#-^- : 

io) ^Cf«^»j;5t^^^y^vxu fr^tib&yy^^—frm^^xmm 

^frltcmft^WJ^JJ— ^^tl^^mtfV± 0 pCXND3/KMTRl#33£r#|§^L 
KMTR1 Hl(ia^'J#^-:26)^ScFv-0, ^tJ^ScFv-OS^KMTRl L2 (ga?lj#^§-: 29 



WO 2005/056605 



42 



PCT/JP2004/018507 



[0108] fa-^O-ltli, ^§-50 pmoKDy^^^-KMTRl Hl^oJ^ScFvOA^PCRgJ^^ 
m^mUU nvHH^— -C94°C, l^^^tt^fo^, 94°C, 30#;72°C, 
60#^ib&SlM^/1^30lM^/Hfo/c 0 HJS^m.2%T#u— ^/V^MMWi 
-??^gtU g ^(Z)^X400 bptDij^^/^W^KU QIAquick Gel Extraction 
Kit (QIAGEN) "ONffglUfco 

[0109] ^0-2-e«, ^50 pmoKD^^^^-ScFvOS^oitJ^KMTRl L2^PCR,KJ^I§ 

VvOt>PCR£rffV\ @ W1MX400 bp(D$r>t^ltMUc 0 

[0110] ^0-1*3 J:tJ«^— ^o-2(D-^tv ; etv»HJ^0^^^#/ciii|iMDNAir>T"S- 

0- l*3«f0«^— ^0-2^^#fcDNAif>t^l ji LT O^PLfCo -©^^H^^IS 

Sri? r/HM^— -e94°C^-Cl^tt$^:/c#, 94°C, 30#;72°C, 60#a>£>&5 

iM^^lM^/HTV^TirV^V^ffofco r^{31100juM<DKMTRl Hl^TJ* 
KMTR1 L2^0.5 /x L*f -o^&PU 94^-Cl#<£>g£t£Ufc^ 94°C, 60#;72°C, 60# 
£^&§1M^/^301M^/Htv ^#SSrfrofc 0 S*&S$Jf3:l.2%T;tf ^^/>t 

^£fcft^^PtiU g ^<D^X800 bpOif/t^V^^^O^mb, QIAquick Gel 
Extraction Kit (QIAGEN) "CttlLfCp #Mb^cif>t^0lJPS^*EcoRI^oj;'a^NotI-e 
iE'fbU RB^^EcoRI*5 J: t5NotI-t?M^bfc|S^^<^^— pCXND3 fcjf AL, 

if>T"»^^@B^JSf^:Sb/Co g 6<J(D@a^iJ?r^o7 0 ^5KSfpCXND3/KMTRlScFv0 

[0111] 1-3. Tandem Diaboody|§J|/<^— <D#^ 

1- 3-1. Tandem DiabodyO^ifVV 
fi^^^fl^c(VH)i!^^Bl^flJgc(VL)^^2oToVH-VL-VH-VL(DjllI-e^^'T f 

ACT|£bfcsc(Fv)2^;2oV^ ^t<DpJ^mW<DV>%— &mmzy ! y ! ^1rti& 
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V^^^U ^f+4o<7^jtj?|£l^P{i^#oTandem Diabody&l&f$T*%Z>^bibm 
^fhX\^ (Cancer Research (2000) 60: 4336-41) 0 

^-Ctt. sc(Fv)2£) pJM$MW3CD3^CDV>%— 7&K 5 mer, 12 merRXf5 mer<DjlK 
^«j^$^sc(Fv)2^ifV^Lfc 0 ^6«J^«. 12 mer<DV^JJ—mmtVX, _h 
fS#^^fE^©SLia^J(Arg-Ala-Asp-Ala-Ala-Ala-Ala-Gly-Gly-Pro-Gly-Ser/ia 
^J#^-:36)^££fflU 5 merOyv^7— ^L-CGly-Gly-Gly-Gly-Ser(ia?lJ#^-:10) 
Sr^fflbfCo «^L/c^^^-^3-K$tLST^y^ia^J^T^y^^^JllI{- (VH 
^^^-/VBH^U)-(VH)-(5 meriJ^vfr— )-(VL)-(12 merU^— )-(VH)-(5 merU^ 
) - (VL) - (Flag^) - (^ih=3K^) -efe^o 

[0112] ^<D«t5'fesc(Fv)2Sr=i— K-T§DNAif>r^#§^*^, l-l.-e^ML^Diabody^li, 
*<9&— pCXND3/KMTRl#33Sr#^^L.fcPCRSrfrofc 0 PCRt£«fctk (VH^^/V 
IE^IJ)-(VH)-(5 merU>^7— )-(VL)-(12 mery>-#— <D— gp) Sr=i — K*t"5DNA®r 
^77^^M, (12 merU^— (D^^)-(VH)-(5 mery^#— ) - (VL) - ( 

Flag^) - (f^lh^K^) ^=3— K-T§DNAif^^9^^h2^#^o ^tb^>20(D^9^ 
^^b^l2 mer®y>^— rt^#^i-§SmaI0lJPS^*^mia^J^OTb-C3S^i-§^ 
^£(9sc(Fv)2^=3— Ki-SDNAif>t^«^bfc 0 

[0113] 1 -3-2 . Tandem Diabody<Dffi^ 

Z??^— KMTRltanA(ia^'J^^-:37) f£ N Diabody^J^^^^— 
pCXND3/KMTRl#33(DVHO^ciE^^/N^r^y^VXi-§|a^lJ^^<SmaI^^@a^J^ 
^ti>12 mer<Z)yv^7— ia?lj^— Ki-Sia^lJ^^^§TV^-ir>^ia^lJ^o 0 ^"9 
-f^— KMTRltanS(ia^lJ#-^-: 38) ^Smal^^ia^lJ^tf 12 mer(Dy @a^lj£r 
=3^-Ki-^@a^lJ^^<Diabody^5a-<^^— pCXNDS/KMTRlftSS^VLO^i^i^^N-l' 

^y^vxi-§ga?ij^^^^ir^ia^j^o 0 r^^^-r^— ^fflv ^cp 3 ??* 

[0114] ^Sl— ^#1-C». #50 pmol(D^^— KMTRl HI (ia^lj#^§-: 26) &£Xf 

KMTRltanA^. pCXND3/KMTRl#33^iiM£UT^?^PCRSJ^?§|R Q-2. Affile) 
^SfetinU nvHM:?7— "e94°C^Tl^»^tt. 94°C, 30#;72°C. 60#^^^ 
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|^<5Dih^X800 bp&WrFr&Sf/UA^WOlU^ QIAquick Gel Extraction Kit (QIAGEN 

XXfSmal-Cm^fc^^— pBluescript (R) II (TOYOBO) l^ljfAL, ir^^SSa^J 
Sr^^UfCo @ W»ia^lJ^o^^^K^pBS/KMTRltanFrl^^Ufc 0 
[0115] ^#2"C^, ig-50 pmolOD;7°:7^f "V — KMTR1 L2 (gH^U#-^ : 29) ^o^tJ 5 

KMTRltanSSrpCXND3/KMTRl#33^ri^i:L"C-g't?PCR 1 K^£:?§^(l-2. fciEfc) 
«1U <5VHM:?7— -e94°C^-Cl^(D^tt, 94°C, 30#;72°C, 60#j5>£>&5 

<£>1MX800 bpCDKr/t^/^y^ttiU QIAquick Gel Extraction Kit (QIAGEN) 
tilLfc 0 r^TfjlJ»*SmaI*5j;^NotI^J;(9m^b, ^fe^JRR^SmaI*3j;tJ« 
Notl-ClfflgfLfc^*— pBluescript (R) II^lfAU »f>t0^ffl^J^^Lfc 0 B #J 
60ga^!ISrtj07 P 7^KSrpBS/KMTRltanFr2^^LfCo 
[0116] pBS/KMTRltanFrlMJRS^^EcoRI*3j;tJ ? SmaI"C ^pBS/KMTRltanFr2 

ft-C^gtU @ ^0^X800 bpO^if/t^^V^^iiO^mb, QIAquick Gel 
Extraction Kit (QIAGEN) "Cffi$^L7t 0 ^;tX^<D#if>t^i^TfjlJP&g|^EcoRI^ <fcTJ* 
Notl-e^^L^m-^^^— pCXND3^#AU g W»A$(Z)ifK-^07°^^K 
^pCXND3/KMTRl Tandab^^bfc 0 

[0117] 1-4. Whole IgG^Ji^^— <D#||g 

1-4-1. Whole IgG^li^^^— <Z)-xifVV 

l£^#W(WO 92/19759) Tflf ^$tl/Cl^J:5^ DS^^^— HEF-PMh-g y 1 
^^-f-/v@a^iJ*5J;l^VH^^^5®f>T-Sf#A'r5t. thEFl a7°n^e— (DffjIJtP 
T-e, MVHif^i-thH^S^^^^p$^f c whole IgGOH^^m-r^o ^« 

HEF-PMlk-g k ^^-/V|a^lJ^oJ;WL^d^^§if>t©f^A 
^£9, thEFl ®ffHj#PT"C\ I^VLif^^thL^^^^^^p^^ 

fcWhole IgG^L^^fa-TSo ^^Hil^I^g!^^:^— SrW^jHflSa 
COS-7#^it2^Ai-tLf^Whole IgG£r^SI£-M^^-c^§ o 

[0118] Hi0§*i-<^— <D#|fgte, gT^5tLt|T5-^^t^„ Diabody^?a^^ 
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DNAi:L-C#A$^^-CV^5o 3£^<:$^— HEF-PMh-gy WZZJO^^fV^ 

^JfciW/H3- KDNASrjja^^XLSlCfi, MiMXC. pCXND3/KMTRl#33£r§J^L 

^ja-<^^— HEF-PMh-g y l teW Airti\-££\t \ 
[01 19] &ft, hmmU^^—(Dmm^W^ tL-Ctf^t^-etSo Diabody^-<^ 
pCXND3/KMTRl#33ia3\ VL^#A£tl/Cl ^as^OS^^/VgE^rjJ^^ft, 
TVv&V\, #fF(WO 02/094880 Al) ^fE^£^TV^KMTRl^#:L§|^ 

-r-J^U MijOftTV^-fe:/;*:/^-^— ^Sr^a^t3^"CpCXND3/KMTRl#334r#IS 
HEF-PMlk-g K l^At"S-^^«t9L^m^^— iSrfllHf S-^^s-C^S 

o 

[0120] 1-4-2. Whole IgG^J&^<^— GDM^ 

-t^^y*?^— KMTRVHsp (ga^lj#^- : 39) £rpCXND3/KMTRl#33<£>=i— KE^I 

T^y^m^4^V^4^ir^Xomnf^fc 0 KMTRVHspfcfS, ^n— ^Jfcofc 

KMTRVHap(ia^lJ#-5§-:40) f3pCXND3/KMTRl#330=t— Kia^J^K JJ/lstf^-i/M 

b/Co KMTRVHaptm. ^n— ^^<Z)fcfelJ:BamHI^iJRB^^|B!iBa^!I^#iP$tb 
TV^o ir^^ D 7^^-KMTRVLsp(ia?'J#-^-:41) #fF(WO 02/094880) i^fE 
gt<DKMTRl VLC^i-/v|a^'J^=3— Ki-^ia^'J^-a-^, ^rO_h^E^Kozak=3^ir^ 
^ia^JCCACC*5 £^BamHI0J PSSIiil&f^ia^J^o £oWt%\^fc. 0 KMTRVLsp 
P CXND3/KMTR1#33(D=3 — Kia^lJ^P. VL^T^^c^^W^y^X-f-SJ^ 
t£f+Ut 0 ^n— ^^(Dfc^^HindIIIffjlJPW*mitia^J^#^n$tiTV^ 

o T^^-ir^^^ 0 ^^— KMTRVLap(ia?'J#^-:42) «pCXND3/KMTRl#33(D=3 — 
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IB^IJ^oJ;5^f+b/c 0 KMTRVLapJ3\ ^n— ^ V^(D/c#) ^BamHIffrJ 

[0121] =f-^--~ Zf\fWX\^ #50 pmol(Dy9^'^^-KMTRVHsp*Dj;'CJ ? KMTRVHap^ 

pCXND3/KMTRl#33^M^bT-a-tpPCRM^^^(l-2. fcfBic) f-feOPU 1J— 
-^/HM^— ^94T^Tl^®^tt^fo/cfL 94°C, 30#;72°C, 60#d^^S^ 

1MX400 bpOS^^/V/^ibi^tiJU QIAquick Gel Extraction Kit (QIAGEN) T? 
IfMb^o r^Tf!IJPS^3gBamHI*Dj;U«HindIII^J;«9^^b, TOffrlJM^tBamHI:& 
it^Hindlll^f^^L^^^— HEF-PMh-gy lCffAL, ®r>t<^ffi^J^$: 
SUfc„ @ WOlS^J^o^ 0 ^^K^pHEF-KMTRlVH-gy \h^^fc Q 

[0122] ^VL-e^, #50 pmolfZ)^-^— KMTRVLsp£3j;^KMTRVLap&r 

pCXND3/KMTRl#33^§UtLT-a-ti>PCRSJS^?S(l-2. i^fBiSc) i^S^U 1J— 
^)V*y49y— -e94°C^Tl^®^tt^To^, 94°C, 30#;72°C, 60#^tb/££U- 
^/V^BOI^^Mf ofc 0 HJ^S^»l%T^fn— *y/l^^c»-C#StU g tfjCD 
1MX400 bpcDir^r^V^^^ttiU QIAquick Gel Extraction Kit (QIAGEN) X 
|fi^L/c 0 ^tL^TfilJRB^^BamHI*Dj;I^HindIII^J;«9?||^l^ WffilJPW^BamHI^o 
itJ^Hindlll-er^^L^^^— HEF-PMlk-gK (.fAL, ®f>T»^SIB^J^ 
SUc 0 g WO|S^J^o^ 0 9^^K^pHEF-KMTRlVL-g k h^^\Az. 0 

[0123] 2. Diabody, Triabody, Tandem diabody^J^Whole lgG<D^5% 

l.lZ.m^Xm$&l,t£.&$&&<<?#— #10 Aig-f^^ Gene Pulser^g^fflV >/c^ 
Whn/KW— v^ 3 >ifetC£9COS-7MJ§&^ALfc 0 irt^ib. #DNA(10 /zg)£r 
PBS^a«Ucl X 10 7 m^CO0.8 mLCOTV^—hKM^ 1500 V, 25 ix FCOmMK 

HfdNBJfeSr, 10%>>i/Ji^lfiL?f (GIBCO BRL) ^MMEMigJfi (GIBCO BRL)30 
mLt^ML/c 0 ^L^37°C. 5%CO (D^T^^i^l^'fL i^ffil^*^, PBS 

2 

^TiNBJ&^HISfc^U CHO-S-SFMIIi#ife (GIBCO BRL)15 mL&W)WVstz. 0 ^.fl^ 
37°C, 5%CO ®f^#T^72R#f!fli§ilU ^>L^g|^J;«9«a#^^^*L^_h?f 
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[0124] 3. m^M^0(Dm&Wl'M 

3-1. Diabody. Triabody^o ^t^Tandem Diabody(D^SS!J^ 

2. ^^^£ii:/y$#_hti tfWDiabody, Triabody^oJ;^ Tandem Diabody<Djggf^ 
, ^ffi^X^V^I^f Ufflb/c^^H? V-y— BIAcore2000 (BIACORE) SriBV 
mSHlJ^b/Co rtL^»fe ! L^*^^iFlag^^^#^P$^^-CV^/c 0 ^r-C, £tFlag#Lf£M2 
(Sigma) ^fiJfflLT^#fS^Tofc 0 J^^frl&fcfcJ:, f«f*Sfir^— ^^°CM5 ( 
BIACORE) ^T^^^y^^irCM^U ^(Dir^y— ^XT'SrJBv^cJtHJ: 

[0125] 3-2. Whole IgG(Z)|tJ^$lJ^ 

2.-e^?a$*^j$^_b?f ^(DlgGitSPJ^^ELISA-e^ToTCo ELISAffl96^^V— 
hMaxisorp (NUNC) ©#^t3-f^^V^777- (0.1 M NaHCO . 0.02% NaN . 

3 3 

PH9.6) K£<91 u g/mL(D^iig^|TOLfc^=¥^LtHgG^L#;(BIOSOURCE) 100 u L 

&Mx., ^nxmr3<D4^^^—i/3>&ft\;^mmk^fz.o ioo^lcd^,^^? 

7 — (50 mM Tris-HCU ImM MgCl , 0.15 M NaCU 0.05% Tween20, 0.02% NaN , 1% 

2 3 

^>jk?f T/V^^ (BSA) , pH8.1)-C^n^^L^, Whole IgG^J&£*7ci$ 

a-htt^niM^^IRLT^^^ioo^ L-fo^p^., ^m-eiNpra<^^^^<— > 

BIOSOURCE) 100 /z L&1)Wx±. 0 ^UKXl^mco4^^-^<—- ^aV^ffVX 
/c^, Sf/^77r- (50 mM NaHCO „ 10 mM MgCl „ pH9.8) td^fi?Lfcl mg/mL 

3 2 

<£>SJCI§?S(Sigmal04 N p-^hn^^^/vy^^, Sigma) 100 ju LSr^Px., 405 nmX<D 
^3feS^MICROPLATE READER Model 3550(Bio-Rad)SrfflV^TSO^bfCo 
^(D^2pB B p^b-CtHgGl K (The Binding Site) Srffl V yfc, 
[0126] 4. »§§W?£'ltoM 

2. -e^Ja^^f'i^Jiff tpGDDiabody N Triabody*3«tTJ ? Tandem Diabody©^^ 

e>tt*CV^^cJ®S5NBJ}&^COLO 205(ATCC CCL-222) &%&tifc!g^f896?:'V{?v 
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^V—h (FALCON) (I7.5X 10 MW^^^X^W^, CHO-S-SFMII (GIBCO BRL) 

T^LFlag^L#:M2 (Sigma) Sr 10 n g/mL(Dm&XmML,fc 0 mMMW^Wm^Ws^ 
>Pj-Mi-«TRAIL^^y^VKApo2L|J.^#:X.#: (Sigma) ^CHO-S-SFMII-C#|RbT 
fflV^Co ^5bTf«L^^a^V— W337°C, 5% CO om^Xm^n^, SB 

2 

^M&ii^/M#tt$lJ^;|iCell Counting Kit-8 (WAKO) &W$QL,Xm&£l£ft 
450 nm^fDS^gr^rMicroplate Spectrophotometer Benchmark Plus™ (Bio-Rad 

[0127] Diabody(DmMM^ll^^W^(D^^miK^ir 0 ^.(D^^ Diabody(D^^P 
0 ¥^2>j)K Diabody^M2fei#:^^Pb, Diabody&?ti^l)>-?ir&bmW£M%&^W 



[0128] Triabody3oJ;tAVhole \gG<DMl&&^fe&WfaV>1fc%&^2\&~to -<^f^ 

Diabody^il^Whole IgG^»H#^^Ji^f^#^tt^^*6^tb^^^ofc 0 ^tlKM~L 
, Triabody^;!jPL/c«»*IJ W J^M^U Triabody fcfct m h^MMM^^ 
%kiH£frlfc 0 b<9frtf. VI/ X— merfoJ^O mer<DTriabody<D*£t£a5®^-Cfc 
ofc 0 ^HWWhole IgGOgGl/ k ) fm^M^tt^^tl^^ofco 
f^te, 4#fF(WO 02/094880 Al)^}3|^l^#£3lgGl(D7#1|g-CCOLO 205$\tifcK 
^J-L-C^#C^f^iSLD50=100 ng/mL^i-ri!i!— gcLftfrotio ^X^MmX 
JBVyfcWhole IgG<Z)COLO 205£BJift^i-§|£^£tt£rfe/vy— -^fMffiUt, 
*<D1&^ mocklCJt^LT+^t^h^AO^h^m^tbfc^^^, Whole 

[0129] Triabody^Tandem Diabody<D£BJ!&f^W^tt® it K^To/c 0 ^^^03^ 

^-To ^fgJH:, Tandem DiabodyJ^Triabody^iitHj^'I^^U -^(D^'l^fi, ?c 
^y^VKApo2Li:^l^^tL^_h-efoofc 0 ^tub<DM*te, it^Uc^H^^ 
Tandem Diabody^S^l-C^^r^!lJfe^^*Cfe5^i:Sr^t"o 



WO 2005/056605 



49 



PCT/JP2004/018507 



[0130] J^_h, W&O^H^L-tTandem Diabody^J^Triabody^Whole IgG£r_h[U£ftB 
<D£yf£m>0tft^M&U%o t£oT, Tandem DiabodyA^Triabody#(D3oJ^_L<D#L 

[oi3i] m^w^ih-r^tKX'o, xm^^m^, Rxf^m^^sk^^mm^w^ 
m-Mjtm, m^m±igcmco±M^tit-<m\ix^ 0 tot, w^itm* 

St®, lias, *fl§f^ ^^m^t-i^Miti-s^t^Bifg-c&So 
«§K^J;«9. #^3#5J^Ji(D^^M^#i-§i£OT^feT:#:^. 
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m^comm 

[2] &fr^k&{fc^ibzmMi£iiz.&M<D&Lifco 

[3] ^^m^3^±^n^t^mtir^mMmiRxf2iz.mm(D^ 0 

[4] ^J|C^^fi^3o-efe§ft^il3^fE*cZ)^rL#: 0 

[5] 3o<DscFvdS3*^Sr^LTV ^^^^t^^i-Sft^^^fEftO^f^ 

[6] scFv^(D2o(DBT^fS^^o— 2T^7^(Z)y V^7— -Cj^-^$;h/CV^ff 3jcIg5^?E 

[7] y^#— ^0T^y^-efe^M^6iciB4feofei#: o 
[8] ^iT^y^-efc^tt^iie^fE^feif^ 

[9] feiJ|C^§Pf5L^4o-efo§ft^3S3 ^fE*0$rLf* 0 

[10] 4o(D BT^fg^^^^y^^-K^2fi#:^j^bTV ^ff ^g^fEilccDfetf* 

o 

[11] TRAIL^^#:^TRAIL-R1 X »TRAIL-R2^rfc§ff 5^1^ 1 ~ 1 0<D V fit > tCfEfc 

[12] mm^T^h—^^mMir^t^w^tir^mMmi-ii(Dv^n^^mm^ 

[13] ^Ji^^J3t^^-ej ) §ft^i^i2tcfE«(Dfe ! L#: 0 

[14] m^m^r:2Kmm^r^/mnm^ir^m^o 

[15] E^J#^-:4^fE*<»T5y^ia^J^i-Sfe ! L#: o 

[16] ia^j#-^-:6^fE4fe(Z)T^y^ia^j^Wi-5fe ! L#:o 

[17] m^m^:8icmm<7)T^ymnm^ir^i$: 0 

[18] ^M^^te3r3o£*Jr^^ MtO^h— i/x&ffimirZ>tfLfc 0 

[19] feiJ|C^^f5L^3o-efo§ft^iI18^fE*0^:#: 0 

[20] ^^§Pf5L^4o-efc§ft^3gl8^fE*0^L#: 0 

[21] mmmmmm^^Mmi8—20(Dv^irtb^z.mm(D^i$: o 

[22] tt sftii i - 2 1 » v ^*?tifr{z.mM<D$ift:&=i — k-t s^°y ^ W^-^Ko 

[23] ft^il22^fE«c®^y^^^K^hy^oi^h^#T^N^yyv 1 'Xb, 
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[24] ft5£ig22 i£fc»23 \zMWu(D^)y.^ir^-Y^^ s<9$~ Q 

[25] ft^ll22^«23^fE*»^y^^lx^K^^ft5ft3S24^fE«(D-<^— & 

[26] ff^3gl-21®V^^^-?E*®^Lf*^^«^ m%$MJ$Vt>o 
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